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Abstract of W09964891 

The present invention may be used in ionising-radiation spectrometry and more precisely in the field of 
diagnostic medicine as an X-rays visualisation device, for example. This invention can also be used in the 
field of defectoscopy for the quality control of materials and articles, as well as for checking pieces of 
luggage in order to detect the presence of weapons or narcotics and to obtain an image of the objects 
which are being checked. The purpose of this invention is to improve the axial and power resolution of the 
detector, as well as to increase its response capacity and its sensitivity. To this end, the axial and electro- 
luminescent gas detector comprises a photo-detector as well as a housing which includes an output 
window that is transparent to the electro-luminescence spectrum, wherein said housing contains an 
anode, a cathode and a drift electrode. This detector also uses at least one thin elongated anode as well 
as cathodes which are arranged on both sides of the anode and have their edges adjacent thereto. The 
thin elongated anode and the edges of the cathodes are arranged on a same plane or on a smooth 
second-order surface. The distance between the adjacent edges of the anode and a cathode as well as 
the transverse dimensions of said anode are selected according to relations which are established in an 
empirical manner. 
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The present invention may be used in ionising-radiation spectrometry and more precisely in the field of diagnostic medicine as an 
X-rays visualisation device, for example. This invention can also be used in the field of defectoscopy for the quality control of materials 
and articles, as well as for checking pieces of luggage in order to detect the presence of weapons or narcotics and to obtain an image of the 
objects which are being checked. The purpose of this invention is to improve the axial and power resolution of the detector, as well as to 
increase its response capacity and its sensitivity. To this end, the axial and electro-luminescent gas detector comprises a photo-detector as 
well as a housing which includes an output window that is transparent to the electro-luminescence spectrum, wherein said housing contains 
an anode, a cathode and a drift electrode. This detector also uses at least one thin elongated anode as well as cathodes which are arranged 
on both sides of the anode and have their edges adjacent thereto. The thin elongated anode and the edges of the cathodes are arranged on 
a same plane or on a smooth second-order surface. The distance between the adjacent edges of the anode and a cathode as well as the 
transverse dimensions of said anode are selected according to relations which are established in an empirical manner. 
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npa cneKTpoMeTpnn HOHH3npyiomero rajiyneHHH, b 

06jiaCTH MeAHUKHCKOH JXHQTHOCTHKH K3K yCTpOHCTBO BH3yajIH3aiIHH, HSnpHMep, 

peHTreHOBCKoro H3JiyncHHH hjih b o6jiacra aecfreKTOCKonHH npH KOHTpojie 
KanecTBa MaTepnajiOB h roaejiKfi, npH Kompojie oara^a Ha HajiHHHe opyaow h 

HapKOTHKOB flJIfl nOJiyHCHHH H306paXCeHH£ KOHTpOJIHpyeMblX 06l>eKT0B. CyiUHOCTB 

H3o6peTeHHH: mi* OAHOBpeMeHHoro yjiy*mieHHfl KOop^HHaTHoro h 
3HepreTHHecKoro pa3peuiemw jseTeicropa, ero OTKHMKa, noBBimeHHH ero 

HyBCTBHTeJIbHOCTH, B T2130BOM KOOp^HHaTHOM 3JieKTpOJIK)MHHeCUeHTHOM 

aereKTOpe, cojxepacaweM (J)OTonpHeMHHK h pa3MemeHm>ie b Kopnyce, HMeiomeM 

BuxotfHoe okho, npo3paHHoe ww cnempa 3JieKTpojnoMHHecueHixHH, aHOA, kqtqr 

h jipeH(J)OBi>iH 3jieicrpo ( a, no KpaitHeft Mepe, o^hh tohkhE, npoTHHceHHbift aHO£ h 

cMracHbie e\fy icpan pacnojioaceHHMx no o6e 

cropoHbi ot Hero KaTOflOB pacnojiaraioTca b oahoA ruiocKocra hjih Ha niaflKOH 

noBepxHOCTH BToporo nopaziKa, npn 3tom paccroaHHe Meatziy cmokhmmh KpaaMH 

aHOOT h Karojia h nonepenHMH pa3Mep aHoaa BbiGnpaiOTCH no 3KcnepHMeHraJU»H0 

yCTaHOBJieHHOH 3aBHCHMOCTH. 
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KoAUt Hcn<utt3yeBdwe juia o6o3Ha h eHHA cnpaH-HJieHOB PCT Ha tktvjq»hux jmcrax oponnop, b kotopmx nyoJiH- 
xyxrrcx uemffyBapojnsaie 3bhbkh b cootbctctbhh c PCT. 
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ra30BBIH KOOp^HHaTHBIH 3JieKTpOJlK)MHHeCUeHTHLIH fleTeKTOp 
06jiaCTb TeXHHKH, K KOTOpOM OTHOCHTCfl H306pCTeHHC 

H3o6peTeHHe othochtch k o6jiacra >mepHOH 4>h3hkh, b hecthocth k 
ra3opa3pHOTbiM fleTeKTopaM HororaHpyiomero ronyHemw, o6ecneHHBaioiimM 
peracTpauHK) 3HeprnH h KOopjiroiaT HomoHpyiomero rojiyHemra. 

H3o6peTeHHe mo^kct 6biTb Hcnojn>30BaHO npH HccjieaoBamra 
HOHH3Hpyiomero rajiyHerora rjvl cneicrpoMeTpnH 5 b o6jiacrH Me^mmfflCKOH 
aHarHOCTHKH KaK ycrpoftcTBO BH3yajiH3aJHHH, HanpHMep, pemTeHOBCKoro 
H3JiyHCHiia hjih b o6jiaerH fletfieKTOCKonHH npH KOHipojie KanecTBa MarepHajiOB h 
wsjiemm, upu KOHTpone 6araaca Ha Hajmrae opyaow h HapKOTracoB ajlh 
nojiynemw H3o6paacemM KOHTpojmpyeMwx o6i>eKTOB. 



3AMEHM)mHH JTHCT (nPABHJIO 26) 
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YpOBeHb TeXHHKH. 

Pa3BHTHC MeToaoB peracTpaujiH 5mepm>ix lOJiyHemra npuBejio k co3£aHHK) 
ra30Bbix 3JieKTpojiK)MHHecLteHTHbix aeTeKTOpOB, b KOToptix b jcanecTBe ra30Bbix 

CUHHTHJUMTOpOB 06BIHHO HCnOJIB3yK)T HHCTbIC HHepTHLie ra3bl HJIH HX CMeCKL 3TH 
fleTeKTOptl OTJIHHaiOTCa OT CUJIHTHJIJWIJJIOHHblX CHCTHHKOB TeM, HTO B HHX 

ocymecTBJWK)T ycHjieHHe CBeTOBoro Bbixoaa ra30Bbix cuhhthjijwtopob c 
noMombio 3JieicrpHHecKoro nojra co3#aHHoro b oS^eivie ra30Bofl KaMepbi. 
YcHJieHHe Bbixoaa CBeTa nponcxotfHT 3a cner 3JieKTpojnoMHHecueHiiHH 
CIIHHTHJUMTOpa. CB06o;mbie 3JieKTpOHbI, o6pa30BaHm>ie HOHH3HpyiomeH 
Hacnmeft b pa6oneM o6i>eMe cneTHraca, apefl4)yK)T b ajieicrpHHecKOM none h Moiyr 
Heynpyro B3anMO,n;eHCTBOBaTb c aTOMaMH ra3a. HacroTa Heynpyrnx ctojikhobchhh 
onpeAejMeTCH BejnrnmoH HanpjDKeHHOcra 3JieiapHHecKoro nojw, bhhom h 
aaBjieraieM ra3a, npHMecHMH b hcm. riepexoa B036y^caeHHbix aTOMOB b 
HopManbHoe cocTOfltme conpoBoamaeTca HcnycKaHHCM CBera, h noHBJineTCH 
B03M03KH0cn> peracTpaimn HomGHpyioniero H3JiyHeHH5i no HmmnnpyeMOMy HM 
BbicBe^HBaHHio pa6oneH cpejjbi aeTeicropa, 

H3BecTeH ra3opa3p£jiHbiH 3jieKTpojnoMHHeciieHTHbiH aeTeicrop 
Horaonpyiomero rajiyneHira (ABTopcicoe CBHueTejibCTBO N 533164, 07.03.82., 
HOI J 47/00) cocToamrai ra ra30HanojraeHHoro Kopnyca c Bxo,uHbiM u bbixoahbim 
OKHaiviH, napajuiejibHO kotopwm pacnojioaceHbi ^Ba 3JieKTpo,aa b Bime cctok, 
npo3paHHbix Jim 3JieiapoHOB h CBeTa. B onraHecKOM KOHTaicre c bbixootlim 
okhom HaxoanTCfl 4)OTonpneMHHK. He^ocTaTKeiMH aaHHoro aeTeicropa hbjwiotch 
ruioxoe KOOp,nHHaTHoe pa3pemeHHe h Sojibmne pa6oHHe noTeramajibi 3JieiapoflOB. 

Pl3BecTHa onTHnecKaH BH3yajiH3Hpyiomafl cncTeivia (WO 97/16747, 
09.05,97., G 01 T 1/185), Hcnojib3yeMaa ana BioyajiiGauHH nomonpyiomero 
H3JiyneHHa. CncTeMa BKjnonaeT Kopnyc, BHyrpn KOToporo pa3MemeHa nojuio^a c 
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HaHeceHHBiMH Ha Hee napajuiejiBHO flpyr npyry npoaojiBHbiMH yrjiySjiemraMH, Ha 
jme kotopbix pacnojio^ceHbi aHO,m>i, h KaTOZU>i, HaHeceHHbie Ha noeepXHOCTb 
noflJio>KKH, a ApeH^OBMH 3Jieicrpoa pacnojicraceH HenocpeacTBeHHO Han; 
nofljioacKOH. npocTpaHCTBO BHyTpH Kopnyca 3anojraeHO ra30M. K tluibhoh 
CTOpOHe nowio^acH npmieraeT ^otoiiphcmhhk. 

HeaocTaTKaMH lOBecTHoro ycTpoficTBa XBiimoTcn cjiohchoctb roroTOBJiemw 
npo^ojiLHLix yrjiy6jiemm h HaHecemM Ha hx jmo aHOflOB, a TaioKe hcbbicokm 
KOopflHHaTHaa tohhoctl H3-3a pacceraHH o6pa3yiomHxc5i 4>otohob b noajioaoce. 
KpOMe 3Toro yKa3aHHoe ycTpOHCTBO Tpe6yeT HamFuw npoKa^moH ra30Bofi 
CHCTeMbi, hto cymecTBeHHO ycjioaciMeT 3Ty BH3yajra3HpyK>myio CHCTCMy. 

HaH6ojiee 6jih3khm k rrpe^araeMOMy rooSpeTeHmo no Ha3HaHemno h 

COBOKyifflOCTH IipH3HaKOB HBJULSTCfL ra30BMH KOOp^UHHaTHWH 

3jieKTpojnoMHHecii;eHTm>iH aeTeicTop (Morarq B.A. 'Ta30Bbie aeTeicropbi c 
peracTpaujieH CBenemra pa3p*ma" - ITT3,1980 r., N 5 c.7-19), coaep^canmH 
4>OTonpHeMHHK h pa3MenieHHbie b Kopnyce, HMeiomeM BBixoflHoe okho, 
npo3paHHoe jum cneiapa 3JieKTpojnoMHHecneHmm ? aHoja;, KaToa h zipeft^oBbiH 
3jieiapo^. Kopnyc fleTeicropa 3anojraeH kcchohom hjih CMectio ra30B. 

Ahoa h KaToa, BBinojmeHHBie b BHue iipobojiohhoh cencn, nponycicaioT Ha 
4>OTonpHeMHHK no 95 % CBeTa, B03HHKaiomero b pe3yjn>TaTe 
3jieicrpojnoMHHecixeHiiira. yKa3aHHBifl neTeierop o6jiajxaeT HeaocTaTOHHMM 
KOOpOTHaTHLiM pa3pemeHHeM. 

EtoBbimeHHe KOopziHHaTHoro pa3peinemM bo3mcbkho npH jiOKarooauHH 
o6jiacrrH CBeneHHH b6jih3h noBepxHOCTH BwxoflHoro OKHa ^eTeicropa. 
KoopaHHaTHoe h 3HepreTHHecicoe pa3pemeHHe aeTeicropa h ero otkjihk 
onpeaejMiOTCH, b nacTHOCTH, pa3MepoM o6jiacxH nepBHHHofi Horoeamni, 
o6pa3yeMOH peracTpHpyeMBiM HOHH3npyiomHM rajiyneHHeM, ztH$(^y3HeH 
3jieKTpoHOB HOHinamiH, pa3MepaMH aHoaa h Karoaa, paccroflHHeM Meacny hhmh, 
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pa3MepaMH h yaaneHHOcTbio ot (J)OTonpneMHHKa o6jiacra CBeneHHfl, bcjihhhhoh 
K03(J)4)HimeHTa ra30Boro ycHJiemw. 

CymHOCTb H3o6peTeHHH. 

3a#aHaMH, Ha penieHHe KOTopwx HanpaBjieHO HacToamee rooopeTeHHe, 
flBjimoTca co3^aHHe ra30Boro KOopOTMaraoro 3JieKTpojiK>MHHecneHTHoro 
aeTeicropa, oSecneHHBaiomero BroyajiJoaLQiK) h peracTpamno HorooHpyiomero 
H3nyHeHHfl b nrapoKOM ,zniana30He 3Hepraii h hhtchchbhocth HomBHpyiomero 
H3JiyHeHiw c bmcokhm KOop^HHaTHbiM h 3HepreTHHecKHM pa3pemeHHeM. 

B pe3yjn>TaTe pememia zasmbix 3anaH peajnoyiOTca HOBbie TexHHHecKHe 
pe3yjrbTaTw, 3aKjnoHaiomHecfl b o,zmoBpeMeHHOM yjiynineHHH KOopOTHaraoro h 
3HepreTHHecKoro pa3penierow fleTeieropa h ero OTKJijnca, noBbinieHUH ero 
HyBCTBHTejibHocTH, yB e jikh e hhh ^jraTejibHOCTH paSoTbi ^ereKTOpa 6e3 yxymnemw 
ero napaisieTpoB 3a cneT Bbi6opa orrrHMajibHoro npocrpaHCTBeHHoro 
pacnojio»ceHHH sjieicrpanoB h hx pa3MepoB. 

yKa3aHHBie TexHHnecKHe pe3yjibTan>i aocTHraioTCH TeM, hto b ra30BOM 
KoopflHHaTHOM 3jieKTpojiK>MHHecueHTHOM .aeTeierope, coaepacameM 
^OTonpHeMHHK h pa3MemeHHbie b Kopnyce, HMeioineM BbixoiiHoe okho, 
npo3paHHoe juui cneicrpa 3JieKTpojnoMHHecuenmiH, aHoa, Karozi h ppQvifyoBhm 
sjieicrpoA, no KpamieH Mepe, ozum tohkhh, npoTJDKeHHbiH aHoa h CMeacHbie eMy 
Kpaa pacnojioHceHHtix no o6e CTopoHbi ot Hero KaroaoB jieacar b o^hoh iijiockocth 
hjih Ha rjiajiKOH noBepxHOcra BToporo nopamca, npH stom paccTOHHHe Mexczry 
cmokhmmh KpaflMH aHoaa h Karozia h nonepeHHbiii pa3Mep aHO.a,a BbiopipaiOTCH H3 
ycjiOBHx: 

7<D/A<70, 

rue D — paccroaHHe Meaczry cmokhhmh KpaaMH aHO.ua h KaTozja; A — 
nonepeHHbra pa3Mep aHOna b npeziejiax ot 2 mkm 30 mkm; a HanpjDKeime, 
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nojiaBaeMoe Ha ajieiopoffbi, Bbi6HpaioT Taic, hto6w K034>4>™JneHT ra30Boro 
ycnjieHHH 6liji He 6ojiee 100. 

OTJiHHHTejiBHbie oco6eHHOCTH oimcLiBaeMoro ycrpoiiCTBa 3aKjnoHaK)TC5i b 
tom, hto no KpaimeH Mepe 5 omm tohkhh, npoT5DKeHm>iH aHoa h CMeacHbie eMy 
icpaa pacnojiOHceHHBix no o6e ctopohli ot Hero KaroflOB jieacar b ootoh njiocKOCTH 
hjih Ha rjiazocoii nosepxHOCTH BToporo nop^mca, npn 3tom paccroaHHe Meacay 
cmokhlimh KpaaMH aHOfla h Karofla h nonepe*nn>iH pa3Mep aHOfla Bbi6npaK)TC5i H3 
ycnoBHH: 

7<D/A<70, 

r/je D — paccTOHHue MOK^y cmcechbimh KpaaMH aHoaa h Karo^a; A - — 
nonepe^HLiH pa3Mep aHoaa b npe^enax ot 2 mkm jxo 30 mkm; a HanpjDKemie, 
no^aBaeMoe Ha ajieicrpoflLi, BLi6HpaK)T TaK, hto6i>i K034><J>imHeHT ra30Boro 
ycujiemM 6biji He 6ojiee 100. 

CBeTOBbixoa 3JieKTpojnoMHHecueHtcHH ? pa3Mepti h jioKajnoamra o6jiacrH 
CBeHemra, a cjieaoBaTeji&HO, otkjihk h KoopOTHaraoe pa3pemeHHe fleTeicropa 
3aBHC«T ? noMHMO aaBJiemw h xHMHHecKoro cocrraBa ra3a, b ochobhom ot 
BejnriHHbi Hanp^ceHHOcra 3JieKTpmecKoro nojra. Ilo3TOMy 4>opMa, 
pacnojioHceraie b npocrpaHCTBe h noTemiHajiBi aHO.ua, KaTO#a h /ipeH<|>OBoro 
3Jieicrpoiia noa6npaioTC5i TaKHM o6pa30M, hto6h npaKTHHecKH bo BceM o6i>eMe 
aeTeicropa 3JieKTpHHecKoe nojie 6mjio KBa3HOflHOpoam>iM. npH 3tom ero 
HanpjDKeHHOCTB o6ecneHHBaeT jxpeftfy 3JieicrpoHOB HomBamm k noBepxHOcra 
aHozmoro CTpima h He npHBojurr k seixfreicry 3JieKTpojnoMHHecueHUHH b o6i>eMe 
aeTeKTopa, a TOjn>KO b orpaHHHeHHofi o6jiacra pa3MepoM b HecKOJitico aecnncoB 
mhkpoh okojio aHona HanpjDKeHHOCTB 3jieKTpHm[ecKoro nojra yBejmraBaeTca h 

CTaHOBHTCfl ^OCTaTOHHOH JJJIX 06pa30BaHHfl 3$4 )eKT ^ 3JieKipOJIK)MHHeCLieHimH 

ra3a. TaKHM o6pa30M, ocHOBHaa hojw CBeTa 3JieKTpojnoMHHeciieHUHH o6pa3yeTca 
b He6ojn»inoH o6jiacra, pacnojioaceHHOH b6jih3H noBepxHOcra £H3JieKTpHHecK0H 
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nonJioacKH, «BJunomeiiCH oaHOBpeMeHHO BbixonHtiM okhom. 3thm aocraraeTCH 
yjiynmeHHe KoopzmHaTHoro h 3HepreTHHecKoro paspeinemra jjeTeicropa. 

MareMaTHHecKoe MOflejiHpoBaroie fleTeKTOpa noKa3WBaeT, hto npH ycjioBjm 
D/A<7 pa3Mep oSjiacra, r^e npoHCxojnfr 3JieKTpojnoMHHecueHima > HannHaeT 
6bicTpo yMem»maTi.cH. 3to iiphboott k coKpameHmo nyTH £peft4>a sjieicrpoHOB 
HomcauHH b o6jiacTH, r^e npoHCxoAHT 3JieKTpojnoMmiecuemiH» h, 
cjieaoBaTejibHo, k yMeHtnieHroo KOJinnecTBa cBeTa 3jieKTpojnoMHHecueHiiHH. 
KpoMe 3Toro, tslk kzk nacrb CBera 3KpaHnpyeTCH aHoaoM, cooTHomeHne Meacny 
nonepeHHfaiMH pa3MepaMH aHOfla h pa3MepoM o6jiacTH, r,ae npoHcxojnrr 
ajieicrpojnoMHHecueHUHK, CTaHOBHTCfl He onTHMajn.ffi.iM. Ilpn D/A>70 noaBJiaeTca 
3aMeTHaa 3aBHCHM0CTB oTmnnca aeTeicropa ot MecTa B3aHMoaeHCTBH» KBairra 
HOHH3HpyK)mero H3jryHeHHfl c ra30M aeTeicropa H3-3a Gojibiuoh pa3Hran>i b nyTH 
Kpeftfya, 3JieKTpoHOB Homoaimn. KoopaHHaraaa tohhoctb npn stom cymecTBeHHo 
yxymnaerca. 

yKa3aHHoe ycjiOBHe cnpaBezuiHBO tojibko npn onpeaeneHHOM pa3Mepe 
aH0.ua. ITonepeHHHH pa3Mep aHozia aojraceH HaxomrrbCH b npejiejiax ot 2 no 30 
mkm. Ahoa c nonepeHHbiM pa3MepOM MeHee 2 mkm He o6ecneHHBaeT 
Heo6xozmMoro cooTHonieHHH Meacny pa3MepaMH o6jiacTH 
3JieKTpOJHOMHHeCHeHUHH H HanpjDKeHHOCTBK) nojM b Heft. HanpjDKeHHOCTB nojw 

yBejiHHHBaercfl, a pa3Mepti oSjiacra yMeHLmarcnrca, npn stom K03<})4>HHHeHT 
ra30Boro ycHJiemiH CTaHOBHTca 6oJiee 100, a cbctobbixoh craHOBHTca 
HeflocTaroffiiBiM nw perHCTpauHH. Auon c nonepenHtiM pa3MepoM 6cwiee 30 mkm 
3aMeTHO 3KpaHHpyeT o6jiacTb 3JieKTpojnoMHHe cueHUHH, hto yxyznuaer otkjihk 
zieTeKTopa h KOopuHHarHoe pa3peuieHHe. 

B HeoOTopoimoM sjieiopHHecKOM nojie npH yBejiHnemiH HanpjDKeHHOCTH 
3jieKTpHHecKoro nojw B03HHKaeT 3^4>eicT raBOBoro ycHJiemw 3ap>ma hto 
npHBonHT k yxyflmeHHK) sHepreTHnecKoro pa3peineHHH h o6pa30BaHHK) 6ojn»nioro 
KOJMHecTBa HOffiOHpoBaHHBix aroMOB ra3a. Bojibmafl creneHB HOHmauHH rasa, 
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KaK npaBHJio, npHBOflirr k ero 6BicTpoi! flerpaaamm h, KaK cjieacTBHe, k 
Heo6xazmMocrH nacTOH 3aMeHbi ra3a b paGoneM o6i>eMe. 

B npeflCTaBJiaeMOM ycrpOHCTBe noTeHUHajiBi aHoaoB, KaroaoB h 
apeH<|>OBoro sjieiopoaa nonGnpaiOTCH TaKHM o6pa30M, hto6bi K03(p4)HHHeHT 
ra30Boro ycHJiemra 6biji MHHHMajiBHBiM h He npeBbiinaji 100. TaKHM o6pa30M, 
mohcho yjiyHniHTB 3HepreTHHecKoe pa3peuieroie h 3HaHHTejiBHO yBejrawrb BpeMH 
pa6oTti ycTpoHCTBa c bbicokhmh xapaKTepncTHKaMH 6e3 3aMeHBi ra3a b pa6oneM 
o6BeMe. 

LJejiecoo6pa3Ho tohkhc npoTJDKeHHBie aHOZibi h KaTO^Bi Hepe#OBan> Ha 
nozuioaace c nepHOOTHHOCTBK) (T) 0.1-3 mm (T - paccTOJiHHe MOKfly ueHTpaMH 

OflHOHMeHHBIX 3JieKTpOflOB). 

Uejiecoo6pa3HO qTo6Bi bbixo^hoc okho Kopnyca oflHOBpeMeHHO aBjimiocb 
BXOflHWM okhom 4>OTonpHeMHHKa. 

B Kaqecrae ^oTonpHeMHraca MOiyr 6biti> Hcnojn>30BaHBi, HanpHMep, 

4>OTOHyBCTBHTeJIBHBie njieHKH, MaTpHUBI TI3C, ^OTO^HOflHBie MaTpHHBI, 

4»OT03JieKTpoHHBie yMHOJKHTejiH, ycHJiHTejiH H3o6pa»ceHHa hjim jno6we flpyrae 

4>OTOHyBCTBHTeJIBHBie 3JieMeHTBI. 

ra3opa3pmiHLiH aeTeicrop MoaceT HMen> aBTOHOMHBift 3aMKHyri>iH ra30BMH 
o6i>eM, a KaTo^Li Moryr 6bitb coBMemeHbi c flpeH<J>OBBiM sjieicrponoM, nonepeHHoe 
ceHeHHe KOToporo nocToaHHO bjiojib Bcefi zuihhbi aHoaa h o6pa3yer KpHByio 
BToporo nopaznea, jih6o MHoroyroJiBHHK, jih6o hx KOM6HHauHK) . 

I4ejiecoo6pa3HO, hto6bi Kopnyc flereicropa 6biji AonojmHTejiBHO CHa6»ceH 

BXOUHLJM OKHOM RJIX HOHH3HpyK)merO H3JtyHeHHH, UpH 3TOM HpeH(J)OBLIH 
3JieKTpOA M03KeT OAHOBpeMeHHO HBJWeTCfl BXOJIHBIM OKHOM JUW HOHH3HpyK>merO 
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nepeneHL $Hryp HepTOKeft. 
Ha (J)ht.1 noKa3aHO cenemie ra30Boro KOopflHHaTHoro 
3jieKTpojnoMHHecueHTHoro jiereicropa, Ha 4>nr.2 npHBeaeHa npHHtninHajibHafl 
cxeMa ra30Boro KoopfliraaTHoro 3JieKTpojiK)MHHecHeHTHoro ^eTeicropa c 
nepHOflKraecKOfi CTpyicrypOH. Ha 4>ht.3 npimefleHa cxeMa pacnojioaceinw aHoaoB, 

COBMemeHHBIX C flpeH(J>OBfcIM 3JieKTp0A0M. 

CBeaeHHH, noATBepac^aiomHe bo3mo»choctl ocymecTBJieHHH H3o6peTemra. 

ra30BBIH KOOp,2IHHaTHI>IH 3JieiCTpOJIK)MHHeCUeHTffi>IM fleTCKTOp (1) (4>HT.l) 
COCTOHT H3 fleTCKTOpa (2) H 4>OTOIIpHeMHHKa (14). ^eTeKTOp (2) COCTOHT H3 

aHSJieicrpHHecKOH ikwio5kkh (3), npo3paHHOH flJIH yjibTpa(J>HOJieTOBoro 
jDJiyHeHHH, Ha KOTopott pacnojiojKeHBi no KpaHHen Mepe, oahh tohkhh 
npOTflraceHHMH aHoa (4) h cMemibie eMy Kpaa KaroaoB (5) Ha HeKOTopoM 
paccToaHHH spyr ot apyra. JJjik 4>opMHpoBaHHa y noBepxHocra (4a) aHoaa 
Heozwopozmoro sjieiopHHecKoro nojia nonepeTObiH pa3Mep Karo.ua (5) aojdkch 
6bm> 6oJibnie ^eiu nonepeHHbra pa3Mep aHOfla (4). .Upefi^OBWH sjieicrpoii (6) 
pacnojioaceH Han ,mi3JieKTpHHecK0H no,zyio>KKOH (3). TasoBWH o6i»eM (7) - 3to 
npocTpaHCTBo Me>Kfly zipeii^oBbiM sjieicrpoflOM (6) h jnojieicrpHHecKOH 
nomio5KK0H (3), 3anojiHeHHoe ra30M (7a). HoHH3Hpyiomee H3JiyHeHHe (8) ot 
HCTOHHHKa (9), B3anMOfleHCTByH c ra30M (7a), o6pa3yeT sjieKTpoH-HOHHbie napbi 
(10). lloTeHHHaji apeii^OBoro sjieicrpozia (6) noaSnpaeTCH TaKHM o6pa30M, hto6m 
sjiempoHti (11) apeH^OBami b HanpaBJieHHH aHoaa (4), a hohm (11a) b 
HanpaBJieHHH apeii^OBoro sjieiopojia (6). flpen^yfl b 3JieiapHHecKOM nojie 
sjieiopoHLi (11) BLBbiBaioT sjieKTpojnoMHHecHeHUHK) ra3a (7a). 

B Heo^HOpojmoM 3JieiapHHecKOM nojie o6jiacTH (12) npH yBejiKraemni 
HanpjDKeHHOCTH 3JieKTpHHecKoro nojw B03HHKaeT 3$$eKT ra30Boro ycHJieHHfl 
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3ap*ma, hto npHBOOTT k o6pa30BaHHio 6ojibinoro KOJinnecTBa HOHH3HpoBaHHBix 
aTOMOB ra3a. EojiBmaa CTenem> HororaaiiHH ra3a (7a), KaK npaBHJio, npHBojurr k 
ero 6BicTpofi aerpajxamm h, KaK cjie^cTBHe, k Heo6xojEUiMOCTH nacTOH 3aMeHBi 
ra3a (7a) b pa6oneM o&beMe. B npeflcraBJiaeMOM ycTpoficTBe noTemmajiBi aHOfla 
(4) h Karofla (5) noA6HpaioTca TaKHM o6pa30M, hto6bi K03<f>(|>HipieHT ra30soro 

yCHJlSHELfl 6bIJI MHHHMaJILHLIM, H He ITpeBLIIIiajl 100. TaKHM 06pa30M, B03MO3KHO 

3Hawrejii>HO ybcjihhhtl BpeMa pa6oTBi ycTpoftcTBa (1) 6e3 3aMCHBi ra3a (7a) b 
pa6oneM o6i>eMe. 

Ta30BBiH o6teM (7) mohcct 6bitb 3anojmeH jik)6bim ra30M, np03paHHBiM juul 
4>otohob 3JieiopojnoMHHecueHiiHH. OGbihho 3to (SjiaropoiiHBie ra3Bi hjih hx 
CMecH, hjih 6jiaropoflHBie ra3bi c ao6aBKaMH ppymx ra30B. npe#noHTHTejiBHee Xe 

KaK HHCTBIH TaK H C pa3JIHHHBIMH ^06aBKaMH. 

Fa3 b ra30BOM o6i>eMe (7) mohcct HaxozmrBca npn pa3jnrmoM aaBjieHHH. 
Bw6op aaBJiemra 3aBHCHT ot 3?ma x m, KOTOpyio co6HpaK)TCfl pernaTB c noMombio 
ycrpOHCTBa (1). B jik>6om cjiynae ra30BBiH o&bcm (7) aojDKeH Sbitb repMerHHHBiM, 
hto o6ecnenHBaeTCH KopnycoM aeTeicropa, HMeiomeM SoKOBBie ctchkh (17), 
pacnojio»eHHBiMH no BceMy nepHMeTpy ra30Boro o6i>eMa (7) h Bepxmoio CTemcy 
(18), pacnojio5KeHHyio Hazx apeH^OBLiM 3JieKTpoflOM (6). 

Ootohbi (13) 3JieKTpojiK)MHHecueHUHH 5 npOHZW nepe3 npo3paHHyio mix HHX 
aH3JieKTpHHecKyio no^xnoaocy (3), perHCTpnpyiOTca <J>OTOnpHeMHHKOM (14). 
#H3JieKTpHHecKafl nojuioaoca (3) aojDKHa 6bitb ziocTaTOHHO tohkoh h o6jiaaaTB 
6ojibdihm noKa3aTejieM npejiOMJiemM joyra toto, htoSbi H3o6pa»eHHe o6jiacTH (12) 

Ha 4>OTOnpHeMHHKe (14) MHHHMaJIBHO HCKaHCaJIOCB. 

OaHHM H3 BapnaHTOB ra30pa3pazworo 3jieKTpojnoMHHecixeHTHoro 
aeTeicropa mo^ecct 6bitb 3JieKipo,HHafl CTpyierypa, npeacTaBjimomaa co6oh 
nepejtoBaHHe npoTJDKeHHBix aHOflOB h KaroaoB (4>ht.2), pacnojioaceHHBix c 
nepHojmHHOCTBio (T) 0.1 - 3.0 mm, Ha nofljioaace, KOTopaa mo^kct 6bitb 

H3rOTOBJICHa, HCnOJIB3yH H3BeCTHBie TeXHOJIOrHH JOrOTOBJieHHH 
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nojiynpoBOflHHKOBbix nofljioaceic. flnsjieicrpHHecKafl nojuioacica (3) moukqt 6bm> 
H3roTOBJieHa H3 jno6bix roBecTHbix h30jihibiohhi>ix MaTepHanoB npnro^m.ix zuifl 
Bbi6paHHOH TexHOJiorrai inroTOBJieHHfl sjieirrponHOH CTpyicrypbi. HanpHMep, oHa 
MoaceT roroTaBJiHBaTbCH H3 cancJjHpa, KBapiia, 4>TOpHCToro Marrow, apyrax 
H3BecTHbix CTeKOJi, KepaMHK, nojiHMepOB u T.fl. Ha BepxHefi crropoHe 

JH3JieKTpHHeCKOH nOflJIOHOCH (3) B BHfle flJIHHHblX y3KHX IIOJIOC (CTpHnOB) 

pacnojioaceHbi mon (4) h KaTOA (5), BbraojiHeHHbie H3 MarepHaJia c xopomen 
3jieiapHHecKOH npoBO,HHMOCTbio. Ahoa (4) HMeeT xapaicrepHbiH noneperabiH 
pa3Mep (A) 2 - 30 mkm. IlonepeHHbiH pa3Mep Karo^a (5) b hcckojibko pa3 6ojibme. 
Ahoa (4) h Karofl (5) pacnojioaceHbi Ha HeKOTopoM paccTOHHHH CZJ) apyr ot flpyra. 
3to paccToamie 3aBHCHT ot pa3MepoB aHoaa (4) h onpeaejwercs H3 ycjioBHH 
7<D/A<70. 

Pa3Mep h 4>opMa sjieicrpoflHOH CTpyicrypbi Ha ojihoh noztnoHCKe Moryr 6biTb 
jno6biMH h MeHOTbCH b 3aBHCHMOCTH ot oSjiacra Hcnojn,30BaHHH ra30Boro 
KOOpflHHaTHoro fleTeicropa, a ee ruiomajb BapbHpyeTC» ot 1 mm no 400 cm . 

SjieicrpoflHbie CTpyicrypbi Gojibnien nnomazm Moryr Ha6npaTbca H3 

OT^eJIbHblX 3JieMeHTOB. 

IloBepxHOCTb nowioacKH (3) Meagry aHoaoM (4) h KaroflOM (5) nojDKHa 
o6jianaTb HeoSxoziHMbiM noBepxHOCTHbiM conpoTHBJieHHeM, HTo6bi oSecnenHTb 
CTeKaHHC 3JieicrpHHecKoro 3apjma, HaKaruniB aiomeroc* Ha noBepxHocra npn 
6ojn»niirx noTOKax HoraoHpyiomero mnynemvi (8), HanpHMep, 10 n -10 17 
OM/KBanpaT. Tpe6yeMoe noBepXHOCTHoe conpOTHBJieHHe aocTHraeTca jih6o 
Bbi6opOM MaTepnana noxuioaocH (3), jih6o H3MeHeHHeM noBepxHocraoro 
conpoTHBJieHHJi Hcnojib3yeMbiMH b nojrynpoBOOTHKOBOH npoMbinuieHHOCTH 
TexHOJioriMMH. HanpHMep, 3to mohcct 6biTb HMnJiaHTauHH b noBepxHocrabiH 

CJIOH pa3JIHHHbIX 3JieMeHTOB HJIH HaHeCeHHe TOHKHX npOBO^JimHX nOKpblTHH. 

XapaicrepHbiH pa3Mep apeH^oBoro 3a30pa (16), ycTaHaBJiHBaeMoro MejKjry 
apefi(J)0BbiM 3JieicrpojiOM (6) h 3JieicrpOOTOH CTpyicrypOH cocTaBjweT 1-10 mm. 
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flpeH<i>OBMH sjieicrpofl (6) H3roTaBJiHBaeTca H3 npoBoaamero MarepHana, 
HanpHMep, 6epHJuma hjih yrjiepoaa. RpePifyoBbiR sjieicrpozi (6) motkqt 6i>m» KaK 

CIUIOniHblM, TaK H CeTHaTblM. 

B oT^ejitHBix cjiy^aax (<t>HT.3) ^peH^OBBifi sjieiopozi (6) MoaeeT 6wn» 
coBMemeH c KaroaaMH h HcnojH>30BaH b KanecTBe BepxHen CTemcH (18) aeTeKTopa. 
IlpH 3tom nonepe^Hoe ceneHHe apeil^OBoro ajieirrpofla, nocToaimoe b#ojib Been 
jounmbi aHoaa, mohcct hmctl <j>opMy, HanpHMep, oKpyacHocrra, aunnica, 
Tpeyrom,HHKa, HeTwpexyrojitHHKa, rorrHyrojijbHHKa, niecTHyrojn»HHKa hjih jho6oh 

HX KOM6HHaHHH. 

npejuiaraeMBiH rajoBMH KOOpjumaTHbiii 3jieKTpojnoMHHecueHTHLiH 
fleTeicrop MOJKeT perHCTpHposaTB jno6oe HOHH3Hpyiomee rajiyHemie. HanpHMep, 
anB^a-HacnmBi, raMMa-KB aHTBi, peHrreHOBCKoe H3JiyHenHe, <|>OTOHHoe H3JiyHeHHe, 
HeirrpOHHoe rojiyHeHHe h 3apa»ceHHbie HacTHnw, MHoroo6pa3He kotopbix Tpy/mo 
nepeHHCJiHTB. B 3aBHCHMOCTH ot HanpaBJieHHa noTOKa HOHH3Hpyiomero 
H3JiyHeHHs aereKTOp Moacer peracTpHpoBaTB KaK ozniy, TaK h me KoopjuraaTBi 
noTOKa HOHH3Hpyiomero H3jryHeHH» (8). Ecjih totok HOHH3Hpyiomero H3JiyHemM 
(8) HanpaBjieH napamiejn>HO euiockocth 3JieKTpoziHOH CTpyicrypBi, to aereKTOp 
perHCTpnpyeT ozmy Koopjnmary, ecjra noTOK noraoHpyiomero H3JiyqeHHfl (8) 
HanpaBjieH nepnenimKyjwpHO iijiockocth sjieiapoffHOH crpyKrypBi to jn*e 
KOOpjmHaTBi. OieBHUHO, hto b nepBOM cjiynae 6oKOBaa cTeHKa (17) hjih ee ^acTL 
aojEKHa 6biti> HsroTOBJieHa H3 MarepHajia, MaKCHMajitHo npo3paHHoro am 
H3JtyHeHHfl HCTOHHHKa (9), a bo BTopoM cjiynae H3 TaKoro MaTepnana jiojDKHa 
6biTb H3roTOBJieHa BepxHJW CTemca (18) hjih ee nacTb. TaKHM MarepHanoM MoaceT 
6bitb HanpHMep 6epHjuiHH hjih jxpyme jiencne MeTamibi, yrjienjiacTHK, hjih 
pa3JiHHHbie nojiHMepbi. 

JJflsi nojiyneHHA H3o6pa»ceHH^ HOHH3npyiomero rajryHeHHs b 
ra3opa3p5umoM 3JieKTpojnoMHHecueHTHOM fleTeicrope (2) c noMombio flpeii(})OBoro 
sjieicrpo^a (6), aHO^a (4) h KaToaa (5) ^opMHpyeTca 3JieicrpHHecKoe nojie, 
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HMeiomee flBe ocHOBHtie 30Hli. IlepBaa 30Ha - 30Ha jqpefi^a, HannHaeTca y 
.apeScpoBoro 3Jieicrpofla (6) h KOHHaeTca bSjiioh noBepxHOcra 3JieKTpo.zmoH 
CTpyKTypbi. 3jieKTpHHecKoe nojie BHyTpH 3toh oGjiacra npaicTHHecKH ojmopojmo 
h ooecnenHBaeT ,npeH<j> 3JieicrpoHOB (11) h hohob (11a) k cooTBeTCTByionmM 
3jieiapoflaM. BTopaa 30Ha - 30Ha JnoMifflecueHiijiH, pacnojioaceHa b6jih3h 
noBepxHOcra sjieiopoflHOH CTpyKTypw. 3to nojie c(J>opMHpoBaHO TaiaiM o6pa30M, 
hto b o6nacTH (12) HanpjDKeHHOCTB sjieicrpHHecKoro nojia MaKCHMajibHa. 

noflana Ha apeH^OBwii sjieicrpoa (6), aHoa (4) h Karon (5) noTemmajioB 
Heo6xoflHMMX win (JjopMnpOBamw HyscHofi KOH4>HrypanHH 3JieiapHHecKoro nojia 
ocymecTBJweTca jno6biM H3BecTHBiM cnoco6oM. HanpHMep, hctohhhk 
HanpJDKemw (Bl) 3aaaeT noTeHHHaji Ha apeH^OBOM sjieicrpofle (6), hctohhhk 
HanpajKeHHH (B2) 3aaaeT noTemmaji Ha Karone (5), hctohhhk HanpjDKeHiw (B3) 
3aaaeT noTemmaji Ha aHO,ne (4). Bcjihhhhh noTeHUHanoB Bti6HpaioT TaKHM 

06pa30M, HT06W BejIHHHHa K03$4 , HHH eHTa ra30BOrO yCHJieHHH SblJia MHHHMaJIbHa 

h He npeBwmajia 100. 

Hcnojn»30BaHHe yKa3aHm»ix Bbnne napaMeTpoB zieTeKTopa no3BOJweT 
OOTOBpeMeHHO ^ocTHTHyTb pa3pemeHHH no 3Heprnn (E, K3B) 0.087/E^, 
xapaicrepHoro jam 3JieKTpojnoMHHecueHTHi,ix aeTeKTOpOB, h KOopaHHaraoro 
pa3penieHHa no 0.1 mkm, xapaicrepHoro ana fleTeicropoB c ra30BWM ycHJiemieM 
3apaaa. 

IlpHMep ra30Boro KOopflHHarHoro 3JieKTpojiK>MiiHecueHTHoro fleTeicropa. 

Hcnojib3ya npHHumi cKaimpyioineH jihhchkh, ana peracTpamra 
pemTeHOBCKoro H3JiyneHHH npn npOBeaeHHH MaMMorpa4>HHecKoro oScjieaoBaHHa 
MOMceT 6i»iTb nprasieHeH ra30BMH KOopaHHaTHMH .aeTeicrop (4>ht.3). B fleTeicrope 
Hcnojn>3)TOTCH: pa6oHHH ra3 kcchoh npH aaBjieHHH 5 aTM.; apeH^OBMH 3Jieicrpoa, 
coBMemeHHbiH c KaroaoM HMeiomnH b ceneHHH KpHByio BTOporo nopamca, 
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HanpHMep, OKpyxcHOCTb zmaMeTpoM 1cm; can^HpoBan noAnaxKa tojiidjihoh 0.25 
mm c pa3MemeHm.iMH Ha Heft aHO^OM c nonepeHHbiM pa3MepoM 20 mkm h KaTO£OM 
c nonepeHHMM pa3MepoM 50 mkm; oTHOiHemie D/A=23; aHOfl HaxoaHTCH noji 
nojio^irrejibHbiM noTemijiajioM nopamea 850-1000 B, a Kzron, coBMememn»ra c 
ffpeH<})OBbiM sjieicrpoaoM, HaxoflHTCJi noA HyjieBHM noTeHUHanoM. B KanecTBe 
^OTonpHeMHHKa Hcnojib3yerca n3C jnmeiiKa. 
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OOPMYJIA H30BPETEHHH 



1. ra30BWH KOOpaHHaTHWfi 3JieKipOJnOMHHeCUeHTHbIH fleTCKTOp, 

coaepacaiUHH 4>OTonpHeMHHK h pa3MemeHHbie b Kopnyce, HMeiomeM Bbixozmoe 
okho, npo3paHHoe am cneicrpa 3JieKTpojnoMHHecaeHi^, aHon, Karoo; h 
^peH(J)OBUH a^eKTpOA, OTjiHHaiomraicfl TeM, hto no KpaHHeft Mepe, oahh tohkhh, 
npOTaaceHHbiH aHOA h CMOKHbie eMy Kpaa pacnojioaceHHbix no o6e CTopom.1 ot 
Hero KaTOflOB Jieacar b orhou eluockocth hjih Ha rjianKOH noBepxHOCTH BToporo 
nop*zuca, npn 3tom paccToaHne Meayry cmokhbimh KpaaMH aHoaa h Karom h 
nonepeMHbiH pa3Mep aHoaa Bbi6HpaK>TC« H3 ycjioBiw: 

7<D/A<70, 

rfle d — paccroflHHe Meayry cmokhmmh KpaaMH aHoaa h Karofla; A — 
nonepeHHWH pa3Mep aHoaa b npe^enax ot 2 mkm no 30 mkm; a HanpjDKemie, 
no^aBaeMoe Ha 3JieKTpom.i, Bbi6HpaiOT TaK, hto6h K03(J)(pHnHeHT ra30Boro 
ycHnemw 6wji He 6ojiee 100. 

2. ra30BWH Koop«HHaTHi>iH sjieKTpojnoMHHecHeHTHMH fleTeKTOp no n.l, 
OTJiHHaiomHHCfl TeM, hto TOHKne npoTJDKeHHbie aHOflbi h KaTOflbi nepeayioTCH c 

nepHOflHHHOCTbK) 0.1-3 MM. 

3. ra30BMH KOopflHHaTHMH 3jieKTpojnoMHHecueHTHWH fleTeicrop no n.l HJIH 
n.2 OTjiHHaionmHca TeM, hto BBixoimoe okho Kopnyca jnuwercfl bxootbim okhom 
4>OTonpHeMHHKa. 

4. TasoBMH KOopflHHaiHbiH 3jieKTpojiK)MHHecueHTHi>iH fleTeicrop no n.l HJIH 
n.2, hjih n.3 OTJinnaioiiiHHCfl TeM, hto b KanecTBe (J)OTonpneMHHKa Hcnojn>3yioTCH 

MaTpHUBl II3C, ^OmOHOUHbie MaTpHHbl, 4>OT03JieKTpOHHbie yMHOTKHTeJIH, 

ycHjiHTejiH H3o6pa»ceHHH, <J)OTOHyBCTBHTejibHbie ruieHKH hjih jno6bie /jpyrae 

4>OTOHyBCTBHTeJIbHbie 3JieMeHTbI. 
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5. ra30BbiH Koop,nHHaTHbiii 3JieKTpojnoMHHecueHTHBiH jjeTeicrop no n.l hjih 

n.2, HJIH n.3, HJIH n.4 OTJIHHaK>IHHHCH TeM, HMeeT aBTOHOMHMH 3aMKHyTBIH 

ra30BWH o6i»eM. 

6. ra30BMH KOopaHHaTHWH 3JieKTpojnoMHHecueHTHi>iH Aereicrop no n.l, 
OTJiHHaiomHHCfl TeM, hto KaroflM coBMemeHM c apen^OBWM 3JieKTpoaoM, 
nonepeHHoe ceHeime KOTOporo nocToaHHO b^ojil Bceii ^ihhbi aHona h o6pa3yeT 

KpHByK) BTOpOrO nOpH^Ka, JIH60 MHOrOyTOJIbHHK, JIHOO HX KOM6liHaiJHK>. 

7. ra30BWH KOopjuraaTHMH 3JieKTpojnoMHHecneHTHbiH aereicrop no n.l, 
OTJiHnaiomHHCH TeM, hto Kopnyc CHa6»eH bxoohlim okhom win iiomoHpyiomero 

H3JiyHeHH». 

8. TaiOBbiH KOop^HHaTHbiH 3JieKTpojnoMHHecneHTHbiH ^ereKTop no n.l, 

OTJIHHaiOmHHCfl TeM, HTO BXOJUHMM OKHOM JJJIfl HOHH3HpyiOinerO H3JiyHeHH» 

aBjiaercH flpeH<j>OBMH sjieicrpOA. 
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